The Effect of 5-Bromodeoxyuridine and Actinomycin D on the Multiplication of Transmissible Gastroenteritis Virus
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The taxonomic position of the virus of transmissible gastroenteritis of swine is not yet dear. On the basis of ether sensitivity, size determination and electron microscopy, it has been suggested that it may be related either to the myxoviruses or to the herpesvirus group (Cartwright et al. I965; Ristic, Sibinovic & Alberts, I965; Sheffy, I965; Okaniwa et al. 1966) . Nikolsky et aL (I967) stated that particles of the virus isolated in the Ukraine, from pigs suffering from infectious gastroenteritis, are icosahedral with 5:3:2 symmetry and have 252 capsomeres, characteristics of the adenovirus group. However, the relationship between the viruses that have been isolated is not clear and it is possible that more than one agent is being described under the designation of transmissible gastroenteritis. Sheffy (I965) examined the effect of the metabolic inhibitors 5-fluorodeoxyuridine and 5-iododeoxyuridine on the multiplication of the Japanese SH strain of the virus and concluded that it contains RNA and belongs to the myxovirus group. Among the myxoviruses, Newcastle disease virus, which multiplies in the cytoplasm of infected cells, is relatively unaffected by actinomycin D compared with influenza and fowl plague viruses, which multiply in the nucleus (Barry, Ives & Cruickshank, I962; Barry, I964) . This communication records the effect of 5-bromodeoxyuridine and actinomycin D on the multiplication of the Weybridge rs 216/64 strain of transmissible gastroenteritis virus. sheep serum. For maintenance the sheep serum was reduced to 2 %. Cultures were incubated stationary throughout. The effect of 5-bromodeoxyuridine was determined by the methods of Hamparian, Hilleman & Ketler (~963). Using the direct method, the titre of the herpes virus was reduced 4oo-fold in the presence of o. I mM-5-bromodeoxyuridine (Table 0 . Ten times this amount of 5-bromodeoxyuridine had no significant effect on the titres of transmissible gastroenteritis and TALFAN viruses. For the indirect method, growth of transmissible gastroenteritis and TALFAN viruses was measured in the presence of I mM-5-bromodeoxyuridine and for herpes virus in o.I mu-5-bromodeoxyuridine and in o.I mM-5-bromodeoxyuridine + I m~-thymidine. Control growth measurements were made in cultures fed with maintenance medium. Multiplication of herpes virus was completely suppressed (Fig. I) but transmissible gastroenteritis and TALFAN viruses were unaffected. Addition of thymidine in both methods prevented inhibition of herpes virus by 5-bromodeoxyuridine. t Log. TCD 5o/o"I ml.
The effect of actinomycin D was tested using the method of Plowright, Brown & Parker 0966). Monolayers of pig kidney cells were exposed to virus suspension for I hr and then to 0.2/zg./ml. actinomycin D for 2 hr. Samples were titrated at intervals after infection and growth curves constructed (Fig. 2) . Multiplication of herpes virus was again suppressed but growth of the other two viruses was unaffected.
With fowl plague virus, Barry (I964) showed that it was necessary for actinomycin D to be present continuously to obtain the maximum effect, or cells should be exposed to actinomycin D before infection. An experiment was made in which o.2 #g./ml. actinomycin D was added to pig kidney cells for 6 hr before infection, or was present continuously after infection ( Table 2) . Multiplication of herpes virus was suppressed and, although the titres of transmissible gastroenteritis virus were lower in the cells treated with actinomycin D, the effect was considerably less than on herpes virus. TALFAN virus remained unaffected.
The effect of halogen derivatives of deoxyuridine on virus multiplication may be used to indicate whether a virus contains DNA or RNA (Salzman, I96O; Hamparian et al. I963) . The results of my experiments thus provide evidence that the nucleic acid of transmissible gastroenteritis virus is RNA, which supports the findings of Sheffy (I965) with the sri strain. Compared with the control DNA virus, the effect of actinomycin D on the multiplication of transmissible gastroenteritis virus was slight, providing further indirect confirmation of the RNA content of this virus. Moreover, the findings with actinomycin D suggest that transmissible gastroenteritis virus resembles those myxoviruses which multiply in the cytoplasm, rather than those which multiply in the nucleus. Recent fluorescent antibody studies (Konishi & Bankowski, I967) 
